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57 ABSTRACT 
Cooking apparatus characterized in that it comprises 
reservoir means (66) for cooking fluid, cooking fluid 
spray means (76), means (78, 80, 82) for transferring 
cooking fluid from said reservoir means (66) to said 
spray means (76) wherein said spray means (76) is posi 
tioned such that food to be cooked is contacted by 
cooking fluid sprayed from said spray means (76). The 
food to be cooked may be held on tray means (144), in 
container means (140) in an annular space (214) defined 
by concentric wall means (184) or may be fed to the 
apparatus along conveyor means (14). 

22 Claims, 10 Drawing Sheets 
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COOKING METHOD AND APPARATUS 

DESCRIPTION 

The present invention relates to cooking apparatus, 
and in particular to spray cooking apparatus. 

FIELD OF THE INVENTION 

The apparatus of the present invention provides a 
significant alternative to conventional cooking appara 
tus. In particular, the apparatus of the present invention 
may replace conventional immersion type cooking ap 
paratus in which food items to be cooked are placed in 
a bath, vat or other container containing cooking fluid. 
A wide range of foods are cooked in such immersion 
type cooking apparatus, and the cooking fluids often 
used are oil or water. 

Immersion type cooking apparatus generally uses a 
large quantity of cooking fluid. This cooking fluid needs 
to be replaced frequently and often, expensive exhaust 
systems are also needed. 
The cooking apparatus of the present invention is 

arranged such that it may spray or shower food items to 
be cooked, with cooking fluid to thereby effect the 
cooking thereof. 

In at least one embodiment of the cooking apparatus 
of the present invention, a continuous feed and auto 
mated system is provided to effect the cooking. 

SUMMARY OF THE INVENTION 

In accordance with a first aspect of the present inven 
tion there is provided cooking apparatus comprising 
reservoir means for cooking fluid, cooking fluid spray 
means, means for transferring cooking fluid from said 
reservoir means to said spray means, conveyor means 
for conveying food to be cooked from a feed end to a 
discharge end of said apparatus, wherein said spray 
means is positioned such that said food to be cooked is 
contacted by cooking fluid sprayed from said spray 
means. In accordance with a second aspect of the pres 
ent invention there is provided a method of cooking 
comprising Storing cooking fluid in reservoir means, 
transferring said cooking fluid to spray means, convey 
ing food to be cooked from a feed end to a discharge 
end of Said apparatus, and positioning said spray means 
Such that said food to be cooked is contacted by cook 
ing fluid sprayed from said spray means. 

In accordance with a third aspect of the present in 
vention there is provided cooking apparatus comprising 
reservoir means for cooking fluid, cooking fluid spray 
means, means for transferring cooking fluid from said 
reservoir means to said spray means, container means 
rotatably mounted in said apparatus for holding food to 
be cooked, wherein said spray means is positioned such 
that said food to be cooked is contacted by cooking 
fluid sprayed from said spray means. 

In accordance with a fourth aspect of the present 
invention there is provided cooking apparatus compris 
ing reservoir means for cooking fluid, cooking fluid 
Spray means, means for transferring cooking fluid from 
Said reservoir means to said spray means, tray means 
positioned in said apparatus for holding food to be 
cooked, wherein said spray means is positioned such 
that said food to be cooked is contacted by cooking 
fluid sprayed from said spray means. 

In accordance with a fifth aspect of the present inven 
tion there is provided cooking apparatus comprising 
reservoir means for cooking fluid, cooking fluid spray 
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2 
means, means for transferring cooking fluid from said 
reservoir means to said spray means, concentric wall 
means defining an annular space for holding food to be 
cooked, wherein said spray means positioned such that 
said food to be cooked is contacted by cooking fluid 
sprayed from said spray means. 

In accordance with a preferred aspect of the present 
invention the conveyor means, container means, tray 
means or concentric cylinder means, as the case may be, 
is of a form such that the cooking fluid may be sprayed 
therethrough. 

Preferably, the conveyor means, container means, 
tray means or concentric cylinder means, as the case 
may be, is apertured or mesh-like in form. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an upper perspective view of a first embodi 
ment of the cooking apparatus of the present invention; 
FIG. 2 is a sectional elevation view along the lines 

A-A of the apparatus shown in FIG. 1; 
FIG. 3 is a sectional end view along the lines B-B of 

th apparatus shown in FIG. 1, mounted on a free stand 
ing cabinet; 
FIG. 4 is an upper perspective view of the housing of 

the apparatus shown in FIG. 1, with the cover in the 
open position; 

FIG. 5 is a side elevation view of an embodiment of 
the conveyor shown in FIG. 1, taken along the lines 
C-C of FIG. 7; 
FIG. 6a is an end view of the conveyor along the 

lines D-D of FIG. 7; 
FIG. 6b is an end view of the spreader plate of the 

conveyor along the lines E-E of FIG. 7; 
FIG. 7 is a plan view of the conveyor; 
FIG. 8 is a sectional end view of a second embodi 

ment of the apparatus of the present invention incorpo 
rating a cylinder for holding food to be cooked; 
FIG. 9 is a sectional end view of a third embodiment 

of the apparatus of the present invention incorporating 
a tray for holding food to be cooked; 

FIG. 10 is an end view showing the incorporation of 
an additional filter means in the form of a fluid tank in 
the cooking apparatus of the present invention: 

FIG. 11 is a front elevational view showing the incor 
poration of the additional filter means in the form of a 
fluid tank in the cooking apparatus of the present inven 
tion; and, 

FIG. 12 is an upper perspective view of a fourth 
embodiment of the present invention, with particular 
application to a domestic situation. 

DESCRIPTION OF THE INVENTION 

The following description is given, by way of exam 
ple only, of embodiments of the cooking apparatus of 
the present invention. 

In FIGS. 1 to 3, there is shown a first embodiment of 
a cooking apparatus 10 in accordance with one aspect of 
the present invention. The apparatus 10 comprises a 
housing 12, of generally oblong form, and conveyor 
means 14. The housing 12 comprises a cover 16 pivot 
ally or hingedly connected to a lower portion 18 of the 
housing 12. The housing 12 is shown separately in FIG. 
4, with the cover 16 in its open position, and the con 
veyor means 14 is shown in FIGS. 5 to 7. The cover 16 
is arcuate in cross-section, as best seen in FIG. 3, and is 
provided with a pair of end plates 20 and 22. The cover 
16 is also provided with two internal baffle plates 24 and 
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26 and an exhaust flue 28 for cooking fumes. The end 
plates 20 and 22 and the baffle plates 24 and 26 are 
provided with flaps 30, 32, 34 and 36, respectively, 
pivotally connected to their respective lower edges. 

This is best seen in FIG. 2. 
The cover 16 is preferably made from, or incorpo 

rates, a thermal insulating material and is provided with 
an inspection window 38, made from transparent mate 
rial, at the front thereof. The front of the cover 16 is 
further provided with a handle 40. 
The lower portion 18 of the housing 12 is provided 

with a pair of end plates 42 and 44. The end plates 42 
and 44 have cut-out portions 46 and 48 at their respec 
tive upper regions. 
The lower portion 18 is further provided with a pair 

of internal baffle plates 50 and 52. The baffle plates 50 
and 52 have cut-out portions 54 and 56 at their respec 
tive upper regions. 
When the cover 16 is in the closed position, the end 

plates 20 and 22 are disposed above the end plates 42 
and 44, respectively, and the baffle plates 24 and 26 are 
disposed above the baffle plates 50 and 52, respectively. 
The cut-out portion 46 then defines a gap 58 between 
the end plates 20 and 42, and the cut-out portion 48 
defines a gap between the end plates 22 and 24. Simi 
larly, the cut-out portion 54 then defines a gap 62 be 
tween the baffle plates 24 and 50, and the cut-out por 
tion 26 defines a gap 64 between the baffle plates 26 and 
52. The gaps 58, 60 and 62 and 64 are then closed off by 
the flaps 30, 32, 34 and 36, respectively. 
This arrangement is best seen in FIG. 2. The bottom 

of the lower portion 18 of the housing 12 defines a 
reservoir trough 66 for cooking fluid. The trough 66 is 
defined by the front and rear walls 68 and 70 respec 
tively, of the lower portions 18 and the baffle plates 50 
and 52. The trough 66 is preferably formed such that its 
bottom wall 72 slopes downwardly toward the front 
wall 68, as best seen in FIG. 3. The apparatus 10 also 
comprises heating means to heat the cooking fluid con 
tained in the trough 66. The heating means is preferably 
located beneath the bottom wall 72 of the trough 66. 
The heating means may be in the form of heating 

elements 74, of the resistive type. However, any suitable 
form of heating means may be used, including micro 
wave heating and induction heating to heat the cooking 
fluid. The apparatus 10 further comprises means to 
convey the cooking fluid from the trough 66 to a nozzle 
arrangement 76, comprising a suction line 78 leading 
from the trough 66 to a pump and motor assembly 80. A 
discharge line 82 leads from the pump and motor assem 
bly 80 to the nozzle arrangement 76. 
When the cover 16 is closed, a cooking zone 100 is 

defined below the nozzle arrangement 76. 
The apparatus 10 may further comprise filter means 

for filtering the cooking fluid. 
Accordingly, a slidable filter tray 84 may be pi - vidcd 

to filter cooking fluid after it has been sprayed from the 
nozzle arrangement 76 and contacts food to be cooked 
but before it returns to the trough 66. The slidable filter 
tray 84 is best seen in FIGS. 2 and 3. The slidable filter 
tray 84 may be slided from the front of the apparatus 10, 
via the opening 86, best seen in FIG. 1. 
The filter means may further comprise another filter 

88, located in the trough 66, at the inlet of the suction 
line 78. 
The trough 66 is provided with a drain cock 90 so 

that the cooking fluid may be periodically drained from 
the trough 66 and replaced with a fresh supply. 
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4. 
The apparatus 10 may additionally comprise one or 

more supplementary or reserve tanks 92 for the cooking 
fluid. The conveyor means 14 rests on the upper edges 
of the end plates 42 and 44 and the baffle plates 50 and 
52. The conveyor means 14 is provided with a feed end 
102 and a discharge end 104. A hopper 94 is provided at 
the feed end 102 and a discharge chute 96 is provided at 
the discharge end 104. The conveyor means 14 is fur 
ther provided with a drive motor 98. The hopper 94, 
discharge chute 96 and drive motor 98 are shown in 
FIG. 1 and omitted from FIGS. 2 and 3 for clarity. The 
conveyor means 14 is arranged to carry food to be 
cooked, from the feed end 102 to the discharge end 104 
thereof. The food will pass into the housing 12 and 
through the cooking zone 100, and will be therein 
cooked. 

Preferably, the conveyor means 14 causes the food to 
move therealong by a tumbling type motion. 

It is preferable that the conveyor means 14 is formed 
such that cooking fluid may be sprayed therethrough. 

This will allow sprayed cooking fluid to return to the 
trough 66. Thus, the conveyor means 14 may be pro 
vided with aperture means. 
One embodiment of the conveyor means is shown in 

FIGS. 5 to 7. 
In FIGS. 5 to 7 there is shown a conveyor 106 con 

prising an outer frame 108 and two sets of longitudinally 
extending wires 110 and 112. The wires of the set of 
wires 110 are shown unshaded and the wires of the set 
of wires 112 are shown shaded, in FIGS. 5 and 7. The 
wires of the two sets 110 and 112 are of undulating form 
and are preferably saw tooth shaped, as shown in FIG. 
5, or sinusoidal in form. 
A stub axle 114 is rotatably mounted on each respec 

tive longitudinal section of the frame 108, as best seen in 
FIG. 7. A drive wheel 116 is fixedly mounted on each of 
the stub-axles 114. A drive shaft 118 extends between 
the drive wheels 116. Each end of the drive shaft 118 is 
eccentrically mounted, with respect to the axes of the 
stub-axles 114, on a respective drive wheel 116. 

Each of the wires of the set of wires 112 has one of its 
ends connected to the drive shaft 118. This is done in 
such a manner that the straight end portions 120 of each 
of the wires of the set of wires 12 is maintained in a 
substantially parallel disposition to the plane of the 
conveyor 106. This may be achieved by an appropriate 
connection means connecting the ends of the wires of 
the set of wires 112 to the drive shaft 118. The connec 
tion means may be in the form of washers (not shown) 
which are mounted on the drive shaft 118 so as to be 
rotatable with respect thereto. 
The ends of the wires of the set of wires 112 are then 

fixed to the washers. 
Each of the wires of the sets of wires 112 has its other 

end slidable in respective apertures 122, at the opposed 
end of the frame 108. These ends of the wires of the set 
of wires 112 are slidable horizontally with respect to the 
apertures 122. The apertures 122 are formed in a 
spreader plate 124 which is connected to a brace 126 at 
each of its ends. The braces 126 are then connected to 
the frame 108. 
Each of the wires of the set of wires 110 has one of its 

ends fixedly attached to an end 130 of the frame 108, at 
132, as shown in FIG. 5. The other ends of the wires of 
the set of wires 110 are fixedly attached to the spreader 
plate 124. This can be best seen in FIGS. 5 and 7. 
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Cross wires 134 connect the wires of the set of wires 
12 and cross wires 136 connect the wires of the set of 

wires 110 for stability. 
The gaps between the wires of the sets of wires 110 

and 112 and the cross wires 134 and 136 form the aper 
ture means which allows cooking fluid to pass through 
the conveyor 106. 
The wires of the set of wires 110 are alternately 

placed with respect to the wires of the set of wires 112, 
in the frame 108. This is best seen in FIG 7. When the 
conveyor 106 is used as the conveyor means 14, in the 
apparatus 10 shown in FIG. 1, the stub-axles 114 are 
drivably connected to the motor 98. 

Further, when the conveyor 106 is used as the con 
veyor means 14 when the apparatus 10 is mounted in a 
free standing cabinet 164, as shown in FIG. 3, a pair of 
braces 128, connected at each end of the frame 108, 
support the cabinet. Thus, there are a total of four 
braces 128 connected to the frame 108. Each of the 
braces 128 are provided with a face 129 which abuts 
against the sides of the cabinet 164 to support and stabi 
lize the conveyor 106. 
The embodiment of the apparatus 10 shown in FIGS. 

1 to 3 and FIGS. 5 to 7 is arranged for particular use in 
a continuous feed or automated cooking process. The 
embodiment of the apparatus 138 shown in FIG. 8 is 
arranged for use in a batch type cooking process. The 
apparatus 138 shown in FIG. 8 is similar to the appara 
tus 10 shown in FIG. 1 except that the conveyor means 
14 is replaced by a cylinder 140. The cylinder is rotat 
ably mounted in the housing 12, and is of length to 
extend substantially the length of the cooking zone 100, 
between the baffle plates 24 and 26. A suitable motor 
(not shown) may be provided to rotate the cylinder 140 
around its longitudinal axis, as indicated by the arrow in 
FIG. 8. The cylinder may be rotatable with the shaft 
162 which is connected to the aforesaid motor. The 
shaft 162 may be mounted in the end plates 20 and 22 
and baffle plates 24 and 26. The cylinder 140 is prefera 
bly of apertured form, e.g. made of a mesh material, and 
the food items to be cooked are placed therein. 
The embodiment of the apparatus 142 shown in FIG. 

9 is arranged for use in a batch type cooking process, 
also. The apparatus 142 shown in FIG. 9 is similar to the 
apparatus 10 shown in FIG. 1, except that the conveyor 
means 14 is replaced by a tray 144. The tray 144 is 
stationarily mounted in the housing 12, and is of a length 
to extend substantially the length of the cooking zone 
100, between the baffle plates 24 and 26. The tray 144 
may rest on the upper edges of the baffle plates 50 and 
52. A door 146 may be provided in the front wall of the 
lower position 18 for easy insertion and renoval of the 
tray 144 from the interior of the housing 12. The tray 
144 is preferably made from a mesh material and the 
food to be cooked is placed thereon. 
The method of operation of the apparatus of ti; pres 

ent invention according to the different embodiments 
will now be described. 
With reference to the first embodiment of the appara 

tus 10 shown in FIG. 1 to 3, and 5 to 7, food items to be 
cooked are loaded into the hopper 94. The discharge 
opening of the hopper 94 may be provided with an 
appropriate metering device (not shown) so that the 
discharge of food items from the hopper 94 may be 
controlled. The cooking fluid is then heated by way of 
the heating elements 74. When the desired operating 
temperature has been reached, the motor and pump 
assembly 80 is energized to commence spraying of the 
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6 
cooking fluid from the nozzle arrangement 76. The 
motor 98 which is connected to one of the stub-axles 
114, is then energized. Since the drive wheels 116 are 
connected by the drive shaft 118, both of the drive 
wheels 116 are thereby caused to rotate. 
The rotation of the drive wheels 116 causes a simulta 

neous upward-downward and backward-forward 
movement of the wires of the set of wires 112 with 
respect to the wires of the set of wires 110. The ends of 
the wires of the set of wires 112 remote fron the drive 
shaft 118 move in the apertures 122. This movement of 
the wires of the set of wires 112 causes the food to move 
along the conveyor 106. The movement of the food 
along the conveyor 106 occurs because the wires of the 
set of wires 112 lift and push food items over successive 
nodes 158 of the wires of the set of wires 110. As the 
novement of the wires of the set of wires 112 is con 
strained at the discharge end 104, by the apertures 122, 
the movement thereof at the discharge end 104 is re 
duced. This has the effect of reducing the rate of move 
ment of food along the conveyor at the discharge end 
104. This is convenient to enable the food to be effi 
ciently transferred to the chute 96. The food moves 
along the conveyor 106 from the feed end 102 and into 
the housing 12. The food is conveyed along the con 
veyor 106 and pushes through the flaps 30 and 34 and 
into the cooking zone 100. In the cooking zone 100, the 
food is sprayed or showered with droplets of cooking 
fluid sprayed from the nozzle arrangement 76. As the 
food passes through the cooking zone 100, it is cooked. 
The extent of cooking may be controlled by the time 

that it takes for the food to pass through the cooking 
zone 100. This is controlled by the speed of movement 
of the wires of the set of wires 112, which is, in turn, 
controlled by the speed of the motor 98. Thus, the 
motor 98 is of variable speed. 

Further, the extent of cooking may be controlled by 
the temperature of the cooking fluid. Accordingly, a 
temperature sensor (not shown) may be provided in the 
trough 66, to measure the temperature of the cooking 
fluid therein. Another temperature sensor (not shown) 
may be provided into the cooking zone 100, to monitor 
the temperature therein. The apparatus 10 may be pro 
vided with control means which adjusts the current 
flow to the heating elements 74 or alternatively which 
cycles the heating elements on and off in accordance 
with preset temperature controls (not shown) and the 
temperature sensors. 
The control means may thus, be connected to the 

temperature sensors, so that the optimum temperatures 
of the cooking fluid in the trough 66 and the tempera 
ture in the cooking zone 100 may be maintained. The 
cooked food exits the housing 12 by pushing through 
the flaps 64 and 60 to arrive at the discharge end 104. 
The food is then transferred to the discharge chute 96. 
This may be done by having a deflector plate (not 
shown) at the discharge end 104 of the conveyor 106 to 
guide the food into the chute 96. Alternatively, the 
chute may be provided at the longitudinal end of the 
conveyor 106, rather than at the side as shown in FIG. 
1. The cooked food is then ready for packaging, etc. 
The method of operation of the embodiment of the 

apparatus 138 shown in FIG. 8 will now be described. 
The cylinder 140 is first loaded with food to be cooked. 
by opening the cover 16. When the cylinder 140 is 
loaded, the cover 16 is again closed. 
The cooking fluid is once again heated and when the 

operating temperature has been reached, the notor and 
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pump assembly 80 is energized to spray cooking fluid 
from the nozzle arrangement 76. 
Another motor (not shown) is energized to rotate the 

shaft 162. This causes the cylinder 140 to rotate. The 
cylinder 140 being made from an apertured or mesh 
material, allows the sprayed or showered cooking fluid 
to contact and thereby cook the food in the cylinder 
140. A timer (not shown) may be provided to control 
the cooking time. The timer may be connected to the 
motor rotating the shaft 162 and the motor and pump 
assembly 80. The temperature sensors described in rela 
tion to the embodiment of FIGS. 1 to 3 and FIGS. 5 to 
7, may be employed in the apparatus 138 also. 
When the food items have been cooked for the de 

sired time, the motors stop and the cooked food may be 
removed from the cylinder 140. 
The method of operation of the embodiment of the 

apparatus 142, shown in FIG. 9 will now be described. 
The door 146 is opened and the tray 144 removed and 
loaded with food to be cooked. The tray is reinserted 
into the housing 12. The cooking fluid is heated and 
when operating temperature has been reached, the 
motor and pump assembly 80 is energized. The food is 
then sprayed or showered with cooking fluid from the 
nozzle arrangement 76 to cook the food. The tray 144 is 
made from an apertured or mesh material, such that the 
cooking fluid may be sprayed therethrough, as de 
scribed in relation to the previous embodiments. 
The apparatus 142 may be controlled by a timer (not 

shown) as previously described in relation to the appa 
ratus 138 of the embodiment of FIG.8. Once the food is 
cooked, the tray 144 may be removed from the housing 
12. 
Each of the embodiments of the present invention 

shown in FIGS. 1 to 9, may incorporate an additional 
filter means for the cooking fluid. 
An embodiment of the additional filter means is 

shown incorporated into the apparatus of the present 
invention in FIGS. 10 and 11. 
The additional filter means may be in the form of a 

tank 150 containing a fluid. The tank 150 is connected to 
the trough 66 by a narrow slot or neck 156. The fluid 
contained in the tank 150 has a density greater than the 
density of the cooking fluid in the trough 66. In this 
way, the cooking fluid in the trough 66 floats on the 
fluid in the tank 150. Sufficient fluid is poured into the 
tank 150 to fill the slot or neck 156-up to the level of the 
drain cock 90. A drain cock 152 is provided to drain 
fluid from the tank 150. 

In use, the tank 150 is filled (with the trough 66 empty 
of cooking fluid). The cooking fluid is then slowly 
poured into the trough 66 so as not to cause significant 
suspension or emulsion of the two fluids. However, any 
emulsion or suspension that does occur will be sepa 
rated due to the different densities of the two fluids. 
When it is necessary to drain the trough 66 ariu taik 
150, the trough 66 is drained first via the drain cock 90 
followed by the tank 150 via the drain cock 152. During 
the cooking process, and particularly when the cooking 
fluid used is oil, contamination of the cooking fluid may 
OCC. 

When cooking with oil, over heating of the oil may 
cause it to "burn' transferring a taste and odour to the 
food being cooked. Further, the presence of small, loose 
food particles and other debris may become held in 
suspension or entrained in the oil, with the result that 
they become "over cooked" and thus causing carbon to 
be present in the cooking oil. Alternatively, they may 
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8 
lodge on the heating elements 74 and become "baked 
on'. 

In the present invention, when the heating elements 
are positioned outside the trough 66, carbonised food 
particles and other debris cannot come into contact 
with the heating elements 74. 
When the tank 150 is employed, any loose or small 

particles of food and other debris which may be picked 
up by the oil, will gravitate down to the bottom of the 
trough 66 and into the tank 150, via the slot or neck 156 
to the tank 150. In this way, such food particles and 
other debris are separated from the cooking oil and are 
not able to re-enter or remain in suspension or entrained 
in the cooking oil. 
The drain cock 90 allows the trough 66 to be drained 

on a daily basis whilst the tank 150 may require draining 
only once a week, the fluid therein being cast off. When 
oil is used as the cooking fluid, the fluid used in the tank 
150 may conveniently be water. The cooking TM fluid 
used in the present invention may be any appropriate 
type. The cooking fluid may, for example be oil, water, 
etc. Use of oil would result in the food items being 
"spray-fried" whilst use of water would result in the 
food items being "spray-steamed'. The reserve tank 92 
may be in fluid communication with the trough 66. In 
this way, cooking fluid may be added to the reserve 
tanks 92 rather than to the trough 66, when required. 
The apparatus of the present invention, shown in 

FIGS. 1 to 11, may be mounted in a free standing cabi 
net 164, as shown in FIG. 3. 
The embodiments of the cooking apparatus of the 

present invention shown in FIGS. 1 to 11 are primarily 
intended for commercial use. 
FIG. 12 shows an embodiment that is intended for 

domestic use. 
In FIG. 12 there is shown a cooking apparatus 180 

comprising spray means 182 and concentric cylinder 
means 184. 
The concentric cylinder means 184 comprises an 

inner cylinder 196 and an outer cylinder 198 concentri 
cally mounted on a discharge pipe 188, and defining an 
annular space 214 therebetween. The outer cylinder 198 
is mounted on the pipe 188 so as to be freely rotatable 
with respect thereto. The inner cylinder 196 is mounted 
on the pipe 188 so as to be rotatable under power from 
a motor 200. 

Preferably, the outer cylinder is provided with sub 
stantially upright curved blades or vanes 202 positioned 
around its outer surface. Further, the outer cylinder 198 
may be provided with an annular plate 212 at its base, 
such that food placed in the annular space 214 between 
the inner cylinder 196 and the outer cylinder 198 is 
retained thereon. 

Preferably, the inner cylinder 196 and the outer cylin 
der 198 are of a form such that cooking fluid may be 
sprayed through them, e.g. they may be of apertured or 
mesh-like material. 
The spray means 182 comprises two substantially 

upright discharge pipes 186 and 188. The discharge 
pipes 186 and 188 are provided with a plurality of aper 
tures 190 from which cooking fluid may be sprayed. 
Whilst it is preferred that the spray means 182 corn 
prises two discharge pipes 186 and 188 the spray means 
182 may comprise only one of these pipes. However, 
the discharge pipe, or similar, would always need to be 
employed since the inner cylinder 196 and the outer 
cylinder 198 are mounted thereon. 
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The discharge pipes 186 and 188 are connected to a 

common line 192 leading from a pump 194. The pump 
194 has a suction line 204 leading thereto. The suction 
line 204 leads from a reservoir (not shown) for cooking 
fluid. 

Heating means (not shown) is also provided, to heat 
the cooking fluid in the cooking fluid reservoir. This 
heating means may be similar forms to those described 
in relation to the embodiments of FIGS. 1 to 11. The 
pump 194 is connectable to the motor 200 by way of a 
clutch 206. 
The motor 200 may be connected, by way of a clutch 

208, to a gear 210 to cause one or both of the inner 
cylinders 196 and outer cylinders 198 to rotate. The 
entire apparatus shown in FIG. 12 is enclosed in a hous 
ing (not shown) provided with a lid (also not shown). 
The housing is preferably made of or incorporates, 
thermal insulating material This housing is preferably of 
cylindrical form and its dimensions approximately 30 
cm high x 30 cm in diameter. Further, it is preferable 
that the cooking fluid reservoir is positioned below the 
concentric cylinder means 184 such that any cooking 
fluid sprayed from the spray means 182 that is not con 
sumed, returns to the cooking fluid reservoir for re 
heating and re-use. The operation of the embodiment of 
the cooking apparatus shown in FIG. 12 will now be 
described. Food to be cooked is placed in the annular 
space 214 between the inner cylinder 196 and the outer 
cylinder 198. 
The cooking fluid is then heated by way of the heat 

ing means. When the desired operating temperature has 
been reached, the clutch 206 is engaged such that the 
motor 200 causes the pump 194 to operate. The pump 
194 then commences to spray cooking fluid from the 
apertures 190 of the discharge pipes 186 and 188. 
Some of the cooking fluid sprayed from the apertures 

190 of the discharge pipe 186 hits the vanes 202, causing 
the outer cylinder 198 to rotate. This rotation of the 
outer cylinder 198 provides for efficient cooking of the 
food contained in the annular space 214. 
When the cooking of the food is completed, the 

clutch 206 is disengaged resulting in the pump 194 stop 
ping to pump cooking fluid to the spray means 182. The 
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clutch 208 may then be engaged such that the motor 200 
causes one or both of the inner cylinder 196 and outer 
cylinder 198 to rotate. This action is a drying step and 
removes excess cooking fluid, if present, from the 
cooked food. 
However, as the apparatus 184 achieves very accept 

able results without the inclusion of a drying step, the 
clutch 208 and gear 210 may be omitted from the appa 
ratus 184 and are to be considered as optimal only. The 
apparatus 184 may incorporate temperature sensor 
means in a manner analogous to that described in con 
nection with the embodiments shown in FIGS. 1 to 11. 
The apparatus of the embodiments of the present inven 
tion significantly reduces the cooking time compared 
with immersion type cooking apparatus in which food 
to be cooked is immersed into a heated bath, vat or 
other container of cooking fluid. In particular, when the 
apparatus of the present invention is used with oil as the 
cooking fluid. food is cooked more satisfactorily than in 
innersion apparatus. 

It would appear that the present apparatus enables 
the food to be seared at its surface before its moisture 
content escapes. This appears to enable the cooking 
process to then proceed at a higher temperature as con 
pared with immersion type cooking apparatus. The 
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10 
cooking apparatus of the present invention allows for 
quicker, more efficient cooking and results in better 
tasting and less "greasy' cooked food. Further, the 
amount of cooking fluid that is consumed is greatly 
reduced and any cooking fluid sprayed onto the food 
that is not used, may be returned to the cooking fluid 
reservoir for re-heating and re-use. Further, as regards 
the cooking apparatus of the present invention intended 
for commercial use, i.e. the embodiments of the appara 
tus shown in FIGS. I to 11, significantly less fumes are 
produced thereby than from conventional immersion 
type cooking apparatus. Accordingly, an expensive 
exhaust system is not required. 
The flue 28 is sufficient to exhaust any cooking fumes 

from the apparatus. Further, the fumes that are released 
mostly comprise water vapour, making for a cleaner 
cooking environment. 

Further, as only the flue 28 is required for exhaust, 
the cooking process is further enhanced. This is because 
the entire cooking process may be carried out in an 
enclosed environment. 
The heat is retained inside the cooking zone 100 as 

openings to the cooking zone 100 are closed off by the 
flaps 30, 32, 34 and 36, and the exiting fumes from the 
flue 28 prevent entry of outside air to the cooking zone 
100. As a result, there is a slight positive pressure in the 
interior of the housing 12, which further prevents entry 
of the outside air into the cooking zone 100. 
To further retain the heat in the cooking zone 100, all 

of the walls of the hosuing 12 along with baffle plates 24 
and 26 may incorporate appropriate thermal insulating 
material. The suction and discharge lines 78 and 82 may 
also be insulated. 
The above features may reduce the energy and cook 

ing fluid cunsumption of the apparatus. 
The apparatus may be easily cleaned by draining the 

trough 66 and tank 150 and filling then with a suitable 
cleaning Solution. The pump and motor assembly 80 is 
then energized to thereby spray the cleaning solution 
from the nozzle arrangement 76. This cleans the suction 
and discharge lines 78 and 82 and the interior of the 
housing 12. The cleaning solution may be drained from 
the trough 66 and tank 150 when the cleaning operation 
is completed. 
The cooking apparatus of the present invention is 

intended for domestic use, i.e. the embodiment of the 
apparatus shown in FIG. 12, produces a minimum of 
cooking funes. This is due to the smaller scale of the 
cooking operation. A vent (not shown in FIG. 12) may 
be incorporated in the apparatus 184 to exhaust any 
fumes, that might be produced, from the interior cook 
ing region of the apparatus 184. 
The embodiment of the cooking apparatus shown in 

FIG. 12 may also incorporate thermal insulating materi 
als to reduce heat loss. The housing and lid of the appa 
ratus 184 may be made of, or incorporate, insulating 
material. 
The apparatus 184 may be cleaned, using a cleaning 

Solution, in an analogous manner to that hereinbefore 
described in connection with the embodiments shown 
in FIGS. 1 to 11. 
The cooking apparatus of the present invention may 

be used to cook a wide variety of foods, including 
chicken pieces and other meat pieces, fish, Chinese 
foods, pastas, vegetables and beef. 

Modifications and variations such as would be appar 
ent to a skilled addressee are deemed within the scope 
of the present invention. 
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We claim: 
1. Cooking apparatus comprising a housing, reservoir 

means for cooking fluid, spray means positioned in said 
housing, means for transferring cooking fluid from said 
reservoir means to said spray means, conveyor means 
for conveying food through said housing in a direction 
of passage from a feed end to a discharge end, said 
conveyor means being provided with aperture means, 
Said spray means positioned such that, when said cook 
ing apparatus is in operation, cooking fluid sprayed 
therefrom contacts and cooks food being conveyed by 
said conveyor means and said cooking fluid is able to 
pass through said aperture means of said conveyor 
means, said conveyor means comprising at least a first 
and a second set of elongate members extending longi 
tudinally in the direction of passage of said food 
through said housing with at least one of the elongate 
members of said first set of elongate members being 
undulating and movable, in operation, to advancingly 
convey food placed on said conveyor means in a tum 
bling manner. 

2. Cooking apparatus according claim 1, wherein 
elongate members of said first set of elongate members 
are connected by at least a first set of interconnecting 
members and elongate members of said second set of 
interconnecting members form gaps between said first 
and Second sets of elongate members and said first and 
second sets of interconnecting members through which 
said cooking fluid is able to pass. 

3. Cooking apparatus according to claim 1, wherein 
at least one of said elongate members of said second set 
of elongate members is undulating. 

4. Cooking apparatus according to claim 1, wherein 
all of said elongate members of said first set of elongate 
members are undulating. 

5. Cooking apparatus according to claim 1, wherein 
all of said elongate members of said second set of elon 
gate members are undulating. 

6. Cooking apparatus accordingly to claim 1, wherein 
Said undulating elongate members are of a substantially 
saw tooth form. 

7. Cooking apparatus accordingly to claim 1, wherein 
Said undulating elongate members are of a substantially 
sinusoidal form. 

8. Cooking apparatus according to claim 3, wherein 
Said undulating elongate members are of a substantially 
saw tooth form. 

9. Cooking apparatus according to claim 3, wherein 
Said undulating elongate members are of a substantially 
sinusoidal form. 

10. Cooking apparatus according to claim 1, wherein 
said elongate members of said first and second sets of 
elongate members are disposed alternately relative to 
the transverse direction of said conveyor means. 

11. Cooking apparatus according to claim 1, wherein 
said elongate members of said first set of elonga is men 
bers are connected to shaft means at one of their respec 
tive ends with the other ends being free to move, said 
shaft means connected to drive wheel means, such that 
upon rotation of said drive wheel means said elongate 
members of said first set of elongate members are 
caused to move in a backward-forward, upward-down 
ward cyclical notion to convey food along said con 
veyor means. 

12. Cooking apparatus according to claim 11, 
wherein said conveyor means further comprises frame 
means to support said first and second sets of elongate 
members and said drive wheel means wherein the free 
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ends of said elongate members of said first set of elon 
gate members are receivable in apertures of a portion of 
said frame means, said drive wheel means being 
mounted near a first end of said frame means and the 
ends of said elongate members of said second set of 
elongate members being connected to said frame means 
portion and said first end, respectively. 

13. Cooking apparatus according to claim 11, 
wherein said conveyor neans further comprises frane 
means to support said first and second sets of elongate 
members and said drive wheel means wherein the free 
ends of said first set of elongate members are receivable 
in apertures of a portion of said frame means, said drive 
wheel means being mounted near a first end of said 
frame means and the ends of said elongate members of 
said second set of elongate members being connected to 
said portion and said first end of said frame means, a 
portion of said frame means comprising a spreader plate 
extending between respective longitudinal sides of said 
frame means and positioned closer to a second end of 
said frame means. 

14. Cooking apparatus according to claim 11, 
wherein said elongate members of said first set of elon 
gate members are connected to said shaft means by 
respective washer means which are rotatably mounted 
on Said shaft means. 

15. Cooking apparatus according to claim 11. 
wherein said drive wheel means comprises a pair of 
drive wheels and said shaft means extending between 
said drive wheels such that it is eccentric relative to the 
respective axes of said drive wheels. 

16. Cooking apparatus according to claim 1, wherein 
said housing comprises first, second and third chambers 
arranged sequentially, said spray means being posi 
tioned in said second chamber such that, when said 
cooking apparatus is in operation, food conveyed along 
said conveyor means enters said housing at said feed 
end and passes through said housing from said first 
chamber to said second chamber to said third chamber 
and leaves said housing at said discharge end. 

17. Cooking apparatus according to claim 16, 
wherein said first and second chambers and said second 
and third chambers are, respectively, separated by wall 
means provided with pivotable flap means and pivot 
able flap means are provided at said feed and discharge 
ends of said cooking apparatus such that, when said 
cooking apparatus is in operation, food may pass along 
said conveyor means from said feed end to said dis 
charge end through said housing. 

18. Cooking apparatus according to claim 1, wherein 
inlet hopper means is provided at said feed end and 
discharge chute means is provided at said discharge 
end. 

19. Cooking apparatus according to claim 1, wherein 
when said cooking apparatus is in operation, excess 
cooking fluid sprayed from said spray means is returned 
to Said reservoir means and passes through filter means 
prior to being resprayed through said spray means. 

20. Cooking apparatus according to claim 1. further 
comprising supplementary reservoir means for cooking 
fluid wherein said supplementary reservoir means is in 
fluid communication with said reservoir means such 
that the amount of cooking fluid in said reservoir means 
is replenishable from said supplementary reservoir 
eaS. 

21. Cooking apparatus according to claim 1, further 
comprising heating means for heating said cooking fluid 



5,066,505 
13 

and motor and pump assembly means for transferring 
cooking fluid to said spray means via pipe means. 

22. A method of cooking food comprising: 
providing a cooking apparatus comprising a housing; 
storing cooking fluid in reservoir means; 
positioning spray means in said housing for spraying 

said cooking fluid therefrom; 
transferring said cooking fluid from said reservoir 
means to said spray means via cooking fluid trans 
fer means; 

conveying food in a direction of passage from a feed 
end to a discharge end of said cooking apparatus 
along conveyor means which comprises at least a 
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first and second set of elongate members extending 
longitudinally in the direction of passage of Said 
food through said housing with at least one of the 
elongate members of said first set of elongate men 
bers being of undulating form and movable; and 

spraying cooking fluid from said spray means onto 
said food to cook said food as it is conveyed from 
said feed end to said discharge end while advanc 
ingly conveying said food from said feed end to 
said discharge end in a tumbling manner by Said 
conveyor means. 

xx : t 


